A novel bispecific single-chain antibody for ADAM17 and CD3 induces T-cell-mediated lysis of prostate cancer cells.
ADAM17 (A disintegrin and metalloproteinase 17) is a membrane-bound protease that cleaves various cell surface proteins, including cytokines and cytokine receptors. Recently it was shown that ADAM17 is highly expressed on the surface of many cancer cells, whereas normal cells express low levels of ADAM17, implying that ADAM17 is a potential immunotherapeutic target. We have generated a monoclonal antibody against human ADAM17, which recognized the membrane proximal cysteine-rich extension of the ADAM17 protein. Unlike normal cells, tumour cell lines, such as a prostate cancer cell line, pancreatic cancer cell lines, a breast cancer cell line and a non-small lung cancer cell line, expressed ADAM17 on the cell surface. Using the sequence of the antibody we generated an ADAM17-specific scFv (single-chain variable fragment) and fused this to a CD3-specific scFv to generate a bispecific T-cell engager antibody [A300E-BiTE (bispecific T-cell engager antibody)]. Specificity was demonstrated on cells in which ADAM17 was knocked down with a specific shRNA (short hairpin RNA). A300E-BiTE recognized ADAM17 and CD3 on the cell surface of tumour cells and T-cells respectively. In the presence of primary human peripheral blood mononuclear cells or human T-cells the addition of A300E-BiTE led to ADAM17-specific killing of prostate tumour cells indicating a novel strategy for the treatment of cancer.